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DETAILED ACTION 

1 . Claims 3, 6-8, and 12 have been canceled. 

Response to Arguments 

2. Applicant's arguments, filed 12/13/2007, have been considered but are moot in 
view of newly found prior art and the new grounds of rejection below. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claim 14 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

5. Claim 14 includes the limitation "said optical parametric oscillator is in the form of 
a linear resonator." Claim 14 depends from claim 9 which includes the limitation "said 
optical parametric oscillator is in the form of a ring." These are conflicting limitations 
and therefore make the claim indefinite. For purposes of the art rejection of claim 14 
below, it is assumed that claim 14 depends from claim 19. 

Claim Rejections - 35 USC § 103 

6. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

7. Claims 1, 2, and 4-5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Esterowitz et al. US Patent 6,358,243 (hereinafter referred to as '243) in view of 
Esterwitz et al. US Patent 4,965,803 (hereinafter referred to as '803). 
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8. For claims 1 and 5, '243 teaches a method of pumping a wide bandwidth optical 
parametric oscillator to provide mid-IR radiation (figure 1), comprising the step of 
pumping the optical parametric oscillator with a laser using a wavelength of about 2 
microns operating by itself as a pump source (figure 1 , label 1 1 ) for the optical 
parametric oscillator, wherein the optical parametric oscillator includes a zinc 
germanium phosphide non-linear crystal (figure 1, label 13 and column 4, lines 1-8). 

Reference '243 does not the laser is a Thulium laser. 

However, these lasers are well known in the art as shown by reference '803, 
which shows a Thulium laser which operates at 2 microns (figure 1 and abstract). The 
particular laser used in '243 does not appear critical to the operation of the device, 
therefore it would have been obvious to one skilled in the art to substitute the known 
laser of '803 into the system of '243 by an obvious engineering design choice. 

9. For claim 2, '803 teaches the Thulium laser utilizes a YAIO3 host (column 4, 
lines 1-11). While '803 discloses YAIO instead of Yal0 3 , YAIO is an acronym for YAIO3 
(see teaching reference Sheps US Patent 6,404,7085, column 1, lines 50-51). This 
interpretation is further supported by the specification of the instant application (page 6, 
lines 10-11). 

1 0. For claim 4, '803 further teaches the Thulium laser is Q-switched (figure 1 , label 
29 and column 1, line 54). 

11. Claims 9-11, 14-22, and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over '243 in view of '803, and further in view of Smith et al. US Patent 
6,647,033 (hereinafter referred to as Smith). 
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12. For claim 9, the prior combination is applied as to claim 1 . 

The prior combination does not teach the optical parametric oscillator is in the 
form of a ring. 

However, Smith does teach a ring laser forms a suitable cavity to permit 
oscillation in an OPO (figure 1, labels 24, 38, and 31 and column 1, lines 29-31). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to combine Smith's ring cavity with the prior combination in order 
to permit oscillation in the cavity. 

13. For claims 10 and 17, '803 is applied as to claim 2 above. 

14. For claims 11, 16, and 18 '243 teaches the optical parametric oscillator includes 
a zinc germanium phosphide non-linear crystal (figure 1, label 13 and column 4, lines 1- 
8). 

15. For claim 15, the combination is applied as to claim 9. Smith further teaches the 
oscillator is doubly resonant in order to permit oscillation at both the signal and idler 
frequencies (column 1 , lines 27-34). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made to combine the OPO of the previous combination with Smith's 
doubly resonant cavity in order to permit oscillation at both the signal and idler 
frequency. 

16. For claim 19, '243 and '803 is applied according to claim 1 . 
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'243 and '803 do not teach the optical parametric oscillator is doubly resonant. 
However, Smith teaches the oscillator is doubly resonant in order to permit oscillation at 
both the signal and idler frequencies (column 1, lines 27-34). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made to combine the OPO of the previous combination with Smith's 
doubly resonant cavity in order to permit oscillation at both the signal and idler 
frequency. 

1 7. For claim 20 '803 is applied as to claim 2 above. 

18. For claim 21 , '243 teaches the optical parametric oscillator includes a zinc 
germanium phosphide non-linear crystal (figure 1, label 13 and column 4, lines 1-8). 

For claim 22, Smith teaches a ring laser forms a suitable cavity to permit 
oscillation in an OPO (figure 1, labels 24, 38, and 31 and column 1, lines 29-31). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to combine Smith's ring cavity with the prior combination in order 
to permit oscillation in the cavity. 

1 9. For claim 24 and 14, '243 teaches the optical parametric oscillator is in the form 
of a linear resonator (figure 1, labels 17 and 19). 

20. Claim 13 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over '243 in view of '803, and Smith, and further in view of Komine, US patent 
6,215,800 (hereinafter referred to as Komine). 

21 . For claims 13 and 23, the previous combination remains applied as to claims 9 
and 22 respectively. 
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The previous combination does not teach including two ZnGeP2 non-linear 
crystals. 

However, Komine does teach including two non-linear crystals in an OPO in 
order to increase interaction length (column 2, line 39-41). 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to combine two crystals, as taught by Komine, with the OPO of the 
previous combination in order to increase interaction length. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL CARTER whose telephone number is 
(571)270-1872. The examiner can normally be reached on Monday-Friday, 7:00 a.m.- 
4:30 p.m., EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, MinSun Harvey can be reached on (571) 272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/MC/ 



/Minsun Harvey/ 

Supervisory Patent Examiner, Art Unit 2828 



